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CATHETER WITH A ROTARY BLADE

This application is a continuation of application Ser.
No. 874,545 filed June 16, 1986, abandoned, which is a
continuation in part of application Ser. No. 06/609,846
which was filed on May 14, 1984, abandoned.

BACKGROUND AND OBJECTIVE OF THE
INVENTION

With age a large portion of the population develops
arterial obstructions formed by fats, fibrous material
and calcified deposits, resulting in dimimished blood
supply to the heart, brain and other organs. Presently
such obstructions are circumvented surgicly by provid-
ing a bypass or they are treated with a catheter
equipped with a balloon which 1s inserted into the ob-
struction area through the arterial system and then in-
flated to expand the lumen through the obstruction. A
problem with the balloon catheter is that it may burst
the artery and in certain cases it 1s ineffective. Further,
it does not remove the obstruction material out of the
arterial system.

The object of the present invention is to provide a
rotary catheter, equipped with a tubular-blade rotatably
attached to its front end and driven by a flexible-shaft
connected to the wall of the tubular-blade, that would
cut and extract the obstruction material. This and other
objects of the invention will become apparent from the
foregoing discussion and the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 shows a general cross sectional view of an
embodiment of the invention,

FI1G. 2 shows a cross sectional view of the embodi-
ment along a line 2—2 marked on FIG. 1, and,

FIG. 3 shows a cross sectional view of the embodi-
ment along a line 3-—3 marked on FIG. 1.

DETAILED DESCRIPTION OF THE
DRAWINGS

The FIGURES show a catheter 10 insertable into a
patient’s artery 11 for remotely cutting and removing an
obstruction 12 therein, comprising:

A flexible-tube 13 having a first opening 14 and a
second opening 18. |

A tubular-blade 16 has a groove 17 which rides on a
lip 18 of a hollow bearing 19. The hollow bearing 19 is
attached to the first opening 14 and rotatably supports
the tubular-blade 16.

A flexible-shaft 20, made preferably of a steel wire,
having first end 21 and a second end 22, is rotatably
disposed in the flexible-tube 13.

The first end 21 is coupled to the tubular-blade 16,
preferably, by being inserted and affixed in a small hole
23 which 1s drilled in the tubular-blade’s wall. This
offset drive leaves the tubular blade’s center open for
freely accepting obstruction material, and as the mate-
rial enters the flexible-tube 13 it is continuously agitated
and broken down to pieces by the rotating flexible-shaft
20.

A motor (air or electric) 26 1s coupled to the second
end 22 for rotating the tubular-blade 16 through the
flexible-shaft 20.

Suction means 25 for generating negative pressure is
connected to the second opening 15, for pulling the
obstruction material into and through the flexible-tube
13. The agitating action of the flexible-shaft 20 prevents
the obstruction material from forming a solid obstruc-
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tion in the flexible tube 13 and assists suction means in
moving the obstruction material through the flexible-
tube 13.

A manifold 27 is attached to the motor 26, to the
flexible tube 13 and to the suction means 25. The mani-

fold contains an O-ring seal 28 which seals around the
flexible-shaft 20.

OPERATION

The process for removing an obstruction 12 from an
artery 11, comprises the following steps:

Inserting into the artery 11 a first opening 14 of a
catheter 10 as shown in FIG. 1, and bringing the tubular
blade 16 to contact the obstruction 12,

rotating the tubular-blade 16 and cutting the obstruc-
tion 12 while applying negative pressure to a second
opening 15 to suck obstruction material into the cathe-
ter 10,

removing the catheter 10 and its contents from the
artery 11.

While the present invention has been illustrated by a
single embodiment, it should be understood that various
modifications and substitutions may be made without
departing from the spirit of the invention or the scope of
the claims.

I claim:

1. A catheter for clearing arterial obstructions com-
prising:

flexible tube means adapted to be inserted into an
artery adjacent to an obstruction;

substantially hollow cutter means comprising a thin
walled cylinder having a cutting edge at its for-
ward end for rotatably slicing into said obstruction;

bearing means for supporting said cutter means in
axial alignment with at least partially within the
forward end of said flexible tube means;

a thin flexible wire means attached to the wall of said
cylinder for imparting an off-center rotational
drive force to said cutter means and providing a
substantially obstruction-free passageway through
said cylinder; and

drive means for rotating said flexible wire means.

2. The catheter of claim 1 wherein said cutting edge
tapers inwardly for guiding cut matertal from said ob-
struction toward the interior of said thin cylinder.

3. The catheter of claim 2, further including means
for applying a negative pressure to said flexible tube
means for assisting entry of cut material therein.

4. The catheter of claim 1 wherein said thin cylinder
includes a hole 1n its wall for attachment of said wire
means to said cylinder, said hole extending substantially
parallel to the axis of said flexible tube means.

5. A method for clearing an obstruction in an artery
comprising the steps of:

inserting into an artery a flexible tubular catheter
having a hollow cutter rotatably supported therein;

positioning the tubular catheter with the hollow cut-
ter adjacent to and in contact with an obstruction;

rotating the hollow cutter by means of an off-center
flexible shaft affixed to a wall of the hollow cutter
to provide a substantially obstruction free passage-
way into the tubular catheter for reception of cut
material;

applying negative pressure to the other end of the
tubular catheter to suck cut material into the cathe-
ter; and

removing the catheter and its contents from the ar-

tery.
x * »x *
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